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The objective of this case series was to report on patients with RRMM who developed corneal ulcers and/or erosions 

following treatment with belamaf.

Background
• Belantamab mafodotin (belamaf) is a first-in-class, B-cell maturation 

antigen (BCMA)-targeting antibody-drug conjugate (ADC) linked to a 

microtubule-disrupting agent (MMAF).1

• Approved in the US and Europe since August 2020 for patients with 

relapsed or refractory multiple myeloma (RRMM) treated with ≥4 

prior therapies.2a

• DREAMM-2 (NCT03525678) demonstrated rapid, deep and durable 

anti-myeloma activity in patients with RRMM.1,3

Ocular events are a known class effect of MMAF-containing ADCs4

and have been reported with belamaf treatment, including:

• Eye examination findings1,4–6

– Decrease in visual acuity (VA) 

– Keratopathy, which may present as microcyst-like epithelial 

changes, superficial punctate keratopathy, or both

• Patient reported symptoms (e.g. blurred vision and dry eye)

Aim
aIncluding an anti-CD38 monoclonal antibody, a proteasome inhibitor, and an immunomodulatory agent.

1. Lonial S et al. Lancet Oncology 2020;21(2):207-221; 2. Blenrep Product Information. Available from www.accessdata.fda.gov; 3. Lonial S et al. Cancer 2021;127:4198-4212; 4. Farooq AV et al. Ophthalmol Ther 2020;9(4):889-911; 5. Lonial S et al. Blood Cancer J 2021;11:103; 

6. Wahab A et al. Front Oncol 11:678634;

ADC, antibody-drug conjugate; BCMA, B-cell maturation antigen; MMAF, monomethyl auristatin F; RRMM, relapsed or refractory multiple myeloma; VA, visual acuity.

• Ocular events during belamaf treatment are managed with dose 

modifications (dose holds or reductions) or rarely discontinuations, and 

supportive care.3,4–6
• A corneal ulcer has previously been reported in 1 patient in the 

DREAMM-2 trial.4 

http://www.accessdata.fda.gov/


Data were collected from initiation of the DREAMM clinical trial program to April 2021.

Descriptive, retrospective case series of patients with RRMM who had corneal ulcers and/or erosions following belamaf treatment.

Patients were identified through a review of data from the GSK safety database which includes 9 ongoing and completed clinical trialsa, 

the United States REMS program, 1 compassionate use study, 1 enhanced access program, and spontaneous reports. 

Search terms used to identify patients were ulcerative keratitis, infectious keratitis and corneal erosion.

Methods
Study design

aIncludes the DREAMM-1, -2, -3, -4, -5, -6, -7, -8, and -9 trials..

REMS, Risk Evaluation and Mitigation Strategy; RRMM, relapsed or refractory multiple myeloma.



Corneal ulcers or erosions were reported 

in 0.3% of patients
Of the 2768 patients identified who received ≥1 dose of belamaf, 9 patients (0.3%) had corneal ulcers/erosions

Corneal ulcers with stromal involvement were seen in 3 patients.

The remaining 6 patients were considered to have corneal erosions due to lack of stromal abnormalities.

At the time of the data cutoff (April 2021), no Grade 4 corneal ulcers were identified from commercial use of belantamab mafodotin 

through the REMS or spontaneous reports.

REMS, Risk Evaluation and Management Strategy.



Corneal ulcers were observed in 3 patients 

Patients with corneal ulcers with stromal involvement.

• Unilateral ulcers were diagnosed with infectious keratitis in 2 patients. 

• Patient 1: infection with Pseudomonas aeruginosa.

• Patient 2: infection with Pseudomonas aeruginosa and Staphylococcus aureus.

• Both patients had severe vision loss (<20/400) in the affected eye. 

• Patient 1: BCVA returned to baseline in Patient 1 within approximately 3 weeks following infection. 

• Patient 2: BCVA remained <20/400 at 65 days after the onset of infectious keratitis, caused by a vision-limiting scar that 

developed due to the ulcer. Follow up was subsequently lost.

BCVA, best corrected visual acuity.

• Patient 3 had bilateral corneal ulcers and no reported infection.

• A moderate decrease of BCVA to ≥20/40 was reported. 

• No further follow-up data were available as the patient was enrolled in a compassionate use study.



Corneal ulcers were managed with belantamab mafodotin 

dose holds/discontinuation and supportive care
Patient 1 Patient 2 Patient 3

Setting
Clinical trial: DREAMM-2 

monotherapy
Clinical trial: DREAMM-7 

combination therapy with dexamethasone
Compassionate Use Study

monotherapy

Gender Female Female Female

Age at enrolment, years 65 67 55

Prior lines of therapy received 4 5 NA

ISS II IIa NA

Ocular history Cataracts OU, no prior cataract surgery
Cataracts OD, cataract surgery OD, 
surgery for retinal detachment OD

Not reported

Belamaf dose prescribed, mg/kg 2.5 2.5 3.4

Frequency of administration Q3W Q3W Q3W

Dose intensityb 0.9856 NA NA

Ocular event as reported
Infectious keratitis (P. aeruginosa); 

corneal ulcer, OD
G4 infected corneal ulcer with hypopyon 

(P. aeruginosa and S. aureus), OS
G2 bilateral ulcerative keratitis/corneal ulcers

Exam findings as reported by 
treating ophthalmologist

Conjunctivitis

Infectious keratitis

Stromal involvement

Decrease in BCVA (<20/400) in the affected eye
Blurred vision, redness and soreness of the eye

Corneal keratopathy

Decrease in BCVA (<20/400) in the affected eye
Foreign-body sensation in eye 

Stromal abnormalities

Abnormal corneal endothelium
Decrease in BCVA (≥20/40)

Number of doses at which event 
began/total doses received

12/12c 5/5d 3/NAe

Management of event
Belamaf dose hold during which patient discontinued due to 

progressive disease
Antibiotics

Belamaf discontinued

Corticosteroids and bandage contact lens OS
Antibiotic use not reported

Belamaf discontinued
Corticosteroids and preservative-free lubricating eye drops 

Outcome of event Resolved

Infection resolved leaving scar at last eye exam. 

Minimal superficial keratopathy with subepithelial haze and corneal 

neovascularization (51 days after event)g 

Last reported OS BCVA was counting fingers

Unknown
Additional follow up not available

sRevised ISS was reported for Patient 2. bDose intensity (mg/kg/3 weeks) was calculated as the cumulative actual dose (mg/kg) divided by expected duration of exposure in 3 weeks (last infusion date – first infusion date + 21)/21). cPatient had dose reduction at  cycle 4 and a total of 

6 dose holds. Immediately prior to the infected ulcer occurrence the patient had 5 cycles Q3W with the exception of a single dose hold of 3 weeks. dDose reduction to 1.9 mg/kg at cycle 2 due to thromobocytopenia. eTotal number of cycles received in the CUS is unknown. 

ASCT, autologous stem cell transplant; BCVA, best corrected visual acuity; BEN, bendamustine;  BOR, bortezomib; CIS, cisplatine; CYC, cyclophosphamide; DAR, daratumumab; DEX, dexamethasone; ETO, etoposide; G, grade; ISS, International Staging System; LEN, 

lenalidamide; MEL, melphalan; NA, not available; OD, right eye; OS, left eye; OU, both eyes; PAN, panobinostat; POM, pomalidomide; PRE, Prednisolone; Q3W, every 3 weeks; THA, thalidomide.



Healing of corneal ulcer in Patient 1

Resolution: 21 days after “B” the ulcer had healed and residual scarring remained affecting BCVA 

Pathogen: P. aeruginosa

BCVA, best corrected visual acuity.

B: Ulcer 70 days after presentation 

(recorded dimension: 1.1 mm) 

A: Ulcer at presentation to the ophthalmologist 

(maximum recorded dimension: 4.0 mm)



Corneal erosions were observed in 6 patients
Patients were considered to have corneal erosions due to lack of stromal abnormalities

Punctate keratopathy was typically reported. 

Diffuse epithelial haze/edema was also reported in some patients.

Events were managed with dose reduction/interruption of belamaf, with or without additional supportive care. 

• Patients with interrupted doses restarted treatment. 

• A dose hold was ongoing for 1 patient at the end of the study; this patient stopped receiving treatment due to the end of study rather 

than discontinuing due to the corneal erosion. 

Corneal erosions resolved after stopping treatment with belamaf in 4 out of 6 patients. 

Additional follow-up data were not available for the remaining 2 patients who experienced corneal erosions.

BCVA, best corrected visual acuity.



Resolution of corneal erosions was recorded for patients 

with available follow up 
Patient 4 Patient 5 Patient 6 Patient 7 Patient 8 Patient 9

Setting Compassionate Use Study Compassionate Use Study
Clinical trial: DREAMM-2 

monotherapy
Clinical trial: DREAMM-2 

monotherapy
Clinical trial: DREAMM-2 

monotherapy
Clinical trial: DREAMM-2 

monotherapy

Gender Male Male Male Male Male Male

Age at enrolment, years 73 73 71 72 76 60

Prior lines of therapy received NA NA 6 8 4 7

ISS NA NA I III III I

Ocular history Glaucoma; cataract surgery Cataracts Nuclear sclerosis No significant history Cataracts No significant history

Belamaf dose prescribed, mg/kg 2.5 2.5 3.4 2.5 3.4 2.5

Frequency of administration
Q3W prior to event, unknown 

after event

Q3W prior to event, unknown 

after event
Q3W 

Q3W prior to event, up to 126 

days after event

Q3W prior to event, up to 106 

days after event

Q3W prior to event, up to 63 days 

after event

Dose intensitya NA NA 2.1462 1.4621 1.3996 1.4462

Ocular event as reportedb G2/3 bilateral corneal erosion G2 Corneal erosion OD
G3 OD, G4 OS bilateral corneal 

erosion

G4 bilateral corneal erosion 

(2 events)
G2/3 bilateral corneal defect

Corneal defect, G4 OS (1st event, 

an eye trauma, not considered 

treatment related);

then G4 OD (2nd event)

Exam findings as reported by 

treating ophthalmologist

No stromal involvement 

Mild epithelial haze/edema 

Abnormal corneal epithelium 

Punctate keratopathy 

Decrease in BCVA

OD 20/32 OS 20/50

No stromal involvement 

G2 corneal epithelial microcysts 

G4 punctate keratitis

Decrease in BCVA

Blurred vision 

Pain

Photophobia

OD 6/12 OS 6/9

No stromal involvement

Diffuse epithelial keratopathy

OU 20/25

No stromal involvement

Diffuse epithelial edema 

Dry eye 

Itching 

Decrease in BCVA

OD 20/40 OS 20/40

No stromal involvement

Superficial punctate keratopathy 

Diffuse corneal microcysts 

with edema 

Central subepithelial haze 

Decrease in BCVA

OU 20/32

No stromal involvement 

Keratopathy with central 

Subepithelial haze

Photophobia

Burning sensation

Decrease in BCVA

OD 20/32 OS 20/50

Last recorded BCVA: OU 20/20

Cycle at which event 

began/total cyclesc 2/NA 3/NA 6/9
6/22

14/22d 5/28
16/19

19/19d

Management of event

Belamaf interrupted

Corticosteroids, natural tears and 

eye mask

Belamaf interrupted and then 

restarted at lower dose

Antibiotics

Belamaf interrupted and reduced 

to 2.5 mg/kg

Antibiotics 

1st event: belamaf interrupted 

2nd event: belamaf reduced to 

1.92 mg/kg

Antibiotics and bandage contact 

lens

Belamaf dose reduced to 2.5 

mg/kg, interrupted, then reduced 

to 1.92 mg/kg

1st event: dose continued as 

event not treatment related

2nd event: belamaf interrupted

Outcome of event
Improvement reported, resolution 

unknown. Follow up not available.

Resolution unknown, 
additional follow up not available.

Resolved Resolved (both erosions) Resolved Resolved (both erosions)

aDose intensity (mg/kg/3 weeks) was calculated as the cumulative actual dose (mg/kg) divided by expected duration of exposure in 3 weeks (last infusion date – first infusion date + 21)/21). bOcular events that did not have stromal involvement were reported as corneal ulcers;

however, the event did not meet our definition of a true corneal ulcer since no evidence of stromal involvement and have been reported as corneal erosions or defects here. cTotal cycle number was not known for patients in CUS dPatient had a second episode of bilateral corneal 

defect without stromal involvement..

ASCT, autologous stem cell transplant; BCVA, best corrected visual acuity; BEN, bendamustine;  BOR, bortezomib; CIS, cisplatin; CUS, compassionate use study; CYC, cyclophosphamide; DAR, daratumumab; DEX, dexamethasone; ETO, etoposide; G, grade; ISS, International 

Staging System; LEN, lenalidomide; MEL, melphalan; NA, not available; OD, right eye; OS, left eye; OU, both eyes; PAN, panobinostat; POM, pomalidomide; PRE, prednisolone; Q3W, every 3 weeks; THA, thalidomide.



Conclusions 

Ocular events (keratopathy, BCVA changes and ocular symptoms including dry eye and blurred vision) are observed with belamaf 

treatment.

In this case series of 9 patients, corneal ulcers or erosions were uncommon (9 of 2768 patients, 0.3%), and occurred as early as after 

2 cycles of belamaf treatment and as late as after 19 cycles. 

• The majority had no stromal involvement and were considered erosions.

• Corneal ulcers and erosions were managed with belamaf dose holds, reductions, and in some cases discontinuation, as well 

as a variety of supportive care measures. 

• Resolution was observed in 5 patients, 1 patient had an ongoing reduction in BCVA and was lot to follow up, and 3 were lost to 

follow up.

While corneal ulcers and erosions may be uncommon, they are important events for patients treated with belamaf. Eye care 

professionals should remain vigilant at each visit.

• Most cases can be managed with standard of care interventions including the use of topical antibiotics. 

• Dose holds and modifications are important components for the optimal management of ocular adverse events in patients 

treated with belamaf.


